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What is daimed is^ 



1 A charged particle beam sfiignment method which performs an axis aligmnent for a 
lens and uses a charged plirticle beam apparatus having a lens for converging a 
charged particle beam emitted from a charged particle source and forming a sample 
image by detecting secondaw charged particles emitted from a sample by radiating 
the charged particle beam ||onto the sample converged by the lens, the method 
comprising the steps of 

changing a converg^ce condition of said objective lens to two states when a 



deflection condition of said alignment deflector is rendered to a first state; 

detecting a first deviation between first and second sample images obtained 



when the deflection condition of said ahgnment deflector is rendered to the first state; 

H 

changing the convergence condition of said objective lens to at least two 
states when the deflection condition of said ahgnment deflector is rendered to a 
second state; 

detecting a second deviation between third and fourth sample images 
obtained when the deflectic n condition of said ahgnment deflector is rendered to the 
second state; 

calciilating an unknown changing depending on an operation condition of 
said charged particle beaJi optk^al system by applying information of the first and 
second deviations to ^ e^^atign finding the deviation of the sample image relative to 
a change of an ahgnment ^ndition; and 

obtaining the ahgjmient condition based on the calcxilated unknown and a 
condition in which an ima[||e deviation becomes small when the convergence 
condition of the objective mns is changed to the two condition. 



2. A charged particle beam ahgnment method which/^Jerforms an axis ahgnment for 
an astigmatism corrector by an ahgnment deflector and uses a charged particle beam 
apparatus having an astigmatism corrector for performing an astigmatism 
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\ correction of the charged particle beam emitted fix>m a charged particle sovirce/^d 
forming a sample image by detecting secondary charged particles emitteja fixDm a 
sample by radiating said charged particle beam corrected by said/astigmatism 
corrector onto the sample, the method comprising the steps of 

changing a correction condition of said astigmatism c6rrector to two states 
when a deflection condition of said alignment deflector is r^dered to a first state; 

detecting a first deviation between first and a^nd sample images obtained 
when the deflection condition of said ahgnment de^ctor is rendered to the first state; 

changing the correction condition of said astigmatism corrector to at least 
two states when the deflection condition qf^aid alignment deflector is rendered to a 
second state; 

detecting a second devi^on between third and fourth sample images 
obtained when the deflection op6dition of said ahgnment deflector is rendered to the 
second state; 

calculating an unknown changing depending on an optical condition of said 
charged particle beam by appl5ang information of the first and second deviations to 
an equation Gndmg the deviation of the sample image relative to a change of an 
ahgnment condition; and 

taining the ahgnment condition based on the calculated unknown and a 
condjtfon in which an image deviation becomes small when the correction condition 
otUie astigmatism corrector is changed to the two condition. 

3. A charg^ particle beam ahgnment method which performs an axis ahgnment for 
an optical Audition of a charged particle beam and uses a charged particle beam 
apparatus having an optical device for changing the charged particle beam emitted 
&om a charg^jd particle source and forming a sample image by detecting secondary 
charged part§<^l^^emitted fi:om a sample by radiating said charged particle beam 
onto the sample, which is changed by the optical device, the method comprising the 
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first 





steRS of 

detecting a first sample image when said optical condition is rendered to a 
ite; 

changing said optical condition; 

uletecting a second sample image when said optical condition is rendered to 
said first[state again! 

trag a deviation between said first and second sample images; and 
iting correction conditions of said sample images based on the detected 

deviation, r 

4. A charged particle beam apparatus which forms a sample imf^ge based on an 
output of a detector and has a charged particle source, a lej4s for converging a 
charged particle beam emitted fix)m the charged partyde source, an alignment 
deflector for performing an axis alignment of the s^d charged particle beam for the 
convergence lens, and the detector for detecting^econdary charged particles emitted 
fix)m a sample by radiating said charged p^trticle beam thereonto, the charged 
particle beam apparatus comprising: 

a memory for memorizing first and second sample images obtained by 
changing a convergence condition of said lens to two states when a deflection 
condition of said alignment deflector is rendered to a first state and for memorizing 
third and fourth sample images obtained by changing the convergence condition of 
said lens to two state^f^hen the deflection condition of said ahgnment deflector is 
changed to a seconn condition; and 

a contarol device for calculating an ahgner condition of said alignment 

deflector ba^d on a first deviation between said first and second sample images and 
a secoiMi ieviation between said third and fourth sample images. 

5. T}^ charged particle beam apparatus according to claim 4, wherein said control 
J^vice calculates said aligner condition based on a condition in which the deviation 
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\ between sample images obtained by changing the condition of said convergence lens 
to the two states. / 

6. The charged particle beam apparatus according to daim 4, wherein sa^n control 
device controls said lens and said alignment deflector so that said first/and third 
sample images are obtained by rendering said ahgnment deflector firom the first 
state to the second state in a state where said lens is rendered to4i certain 
convergence condition and then said second and fomth sampje images are obtained 
in a state where said lens is rendered to other convergencexonditions. 

7. The charged particle beam apparatiis according to chmn 4, wherein said control 
device acquires at least said four sample images and/men restores the deflection 
condition of the ahgnment deflector to an optical condition when said first sample 
image is acquired, thus calculating a drift amc^mt based on the deviation between 
both sample images. / 

8.. A charged particle beam apparatus which forms a sample image based on an 
output of a detector and has a chargedyparticle source, an astigmatism corrector for 
performing an astigmatism correction of a charged particle beam emitted fix)m the 
charged particle soxm;e, an ahgnn^nt deflector for performing an axis ahgnment of 
the said charged particle beamior said astigmatism corrector, and the detector for 
detecting secondary chargedyparticles emitted from a sample by radiating said 
charged particle beam thei?4onto, the charged particle beam apparatus comprising- 

a memory for memorizing first and second sample images obtained by 
changing a correctioiLCondition of said astigmatism corrector when a deflection 
condition of said alignment deflector is rendered to a first state and for memorizing 
third and fourth /ample images obtained by changing the correction condition of said 
astigmatism orarector to two states when the deflection condition of said ahgnment 
deflector is cmanged to a second condition; and 

axontrol device for calculating an ahgner condition of said ahgnment 
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deflector based on a first deviation between said first £ind second samfjie images and 
a second deviation between said third and fourth sample imag^ 

9. The charged particle beam apparatus according to dalm 8, wherein said control 
device calculates said aligner condition based oj^ctrandition in which the deviation, 
between sample images obtained by changing the condition of said convergence lens 
to the two states. 

10. The charged particle beajaaTapparatus according to claim 8, wherein said control 
device acqvures at lea^fe'^d four sample images and then restores the deflection 
condition of the,,alignment deflector to an optical condition when said first sample 
image isac^quired, thus calculating a drift amoimt based 

op^tfie deviation between both sample images, 

11. Achargid particle beam apparatus which forms a sample image based on an 
output of a aetector and has a charged particle source, a lens for converging a 
charged particle beam emitted firom the charged particle source, an alignment 
deflector for performing an axis alignment of the said charged particle beam, and the 
detector for detecting secondary charged particles emitted fix)m a sample by 
radiating saiqchai^d particle beam thereonto, the charged particle beam apparatus 
comprising- 

means for calculating an ahgmnent condition by said alignment deflector 
based on information obtained fix)m said sample image; 

means for deciding whether the information obtained from said sample 
image is suitable for a calculation of the ahgnment condition? and 

_ means for generating an alarm when it is decided by said means that the - 

led fir^m said sample image is not suitable for the calculation of the 
;)n. 

jcle beam apparatus which forms a sample image based on an 
and has a charged particle source, a lens for converging a 



information 
alignment cor 
12. A charged pe 
output of a detec 
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charged partic e beam emitted from the charged particle source, an alignment 
deflector for pe rforming an axis alignment of the said chai^d particle beam, and the 
detector for det acting secondary charged particles emitted from a sample by 
radiating said < harged particle beam thereonto, the charged particle beam apparatvis 
comprising: 

means tor calculating an alignment condition by said ahgnment deflector 
based on inforniktion obtained firom said sample imaged 

means fer quantizing an image of said sample image; and 
means for generating an alarm when a quantization value quantized by said 
quantizing means is equal to a predetermined value or less or when the quantization 
value is less than the predetermined value. 

13. A charged particle beam apparatus which forms a sample image based on an 
output of a detector and has a charged particle source, a lens for converging a 
charged particle befun emitted fix)m the charged particle source, an ahgnment 
deflector for perfonMng an axis alignment of the said charged particle beam, and the 
detector for detecting secondary charged particles emitted from a sample by 
radiating said diarg^d particle beam thereonto, the charged particle beam apparatus 
comprising^ 

means for measuring a width of an object on said sample based on a hne 
profile obtained by scanning said charged pgirticles on said sample one-dimensionally 
or two-dimensionallyi 

means for calpulating an alignment amoimt by said alignment deflector 
based on informa^on sJjt^ed fix)m said sample image; 

means for deciding whether the information obtained from said sample 
image is suitable for a fcilculation of the ahgnment amoimt; and 

means for registering at least one of said sample image, said Hne profile and 
an optical condition of Said charged particle beam when it is decided that the 
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information is pot suitable for the calculation of the alignment amoimt by the 
deciding meg 

14. A charged p|aticle beam apparatus which forms a sample image based on an 
output of a detefctor and has a charged particle source, a lens for converging a 
charged particle beam emitted fix)m the charged particle source, an alignment 
deflector for per brming an axis alignment of the said charged particle beam, and the 
detector for detecting secondary charged particles emitted fix)m a sample by 
radiating said ch irged particle beam thereonto, the charged particle beam apparatus 
comprising: 

means fi r measuring a width of an object on said sample based on a line 
profile obtained by scaiming said charged particles on said sample one-dimensionaUy 
or two-dimensioi ally; 

means fi r calculating an al^nment amount by said ahgnment deflector 
based on informe tion obtained firom said sample image; 

means fi r quantiziag an image of said sample image; and 
means f$r registering at least one of said sample image, said line profile and 
an optical contoSon of said charged particle beam when a quantization value 
quantized by saip quantizing means is equal to a predetermiaed value or less or 
when the quantsation value is less than the predetermined value. 

15. A charged particle beam alignment method which performs^ axis alignment of 
a charged particle beam for an optical device by an al^H^nt deflector and uses a 
charged particle beam apparatus having an op^em device for changing the charged 
particle beam emitted fi:om a charged paj:ti6ie source and forming a sample image by 
detecting secondary charged paptifles emitted fix)m a sample by radiating said 
charged particle beam onJ»^he sample, which is changed by the optical device, the 
method comprising^tlie steps of 

Lging said optical device to at least two states when a deflection condition 
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{^^o£ said alignment deflector is rendered to a first state; 

detecting a first deviation between first and second sample images obtained 
when the deflection condition of said alignment condition is rendered to the first 
state; / 

changing the optical device to at least two conditions ^hen the deflection 
condition of said ahgnment deflector is rendered to a second state; 

detecting a second deviation between third ana fourth sample images 
obtained when the deflection condition of said aiignmevLt deflector is rendered to the 
second state; and / 

determining an operation condition of smd alignment deflector based on 
information of the first and second deviations. / 

16. A charged particle beam apparatus whum has a charged partide source, an 
optical device for ahgning a chai^d partifcle beam emitted firom the charged particle 
soxirce, and an alignment deflector foyperforming an axis alignment for the optical 
device, the charged particle beam apparatus comprising- 

calculation means for cmculating a deflection amoimt of said alignment 
deflector; wherein / 

a plurality of calculation methods for calculating said deflection amoimt are 
memorized in said calculation means, and selection means for selecting at least one 
of the calcidation methods is provided. 

17. The charged particle beam apparatus according to claim 16, wherein said 
calculation mearis calculates the deflection amoimt of said ahgnment deflector based 
on a movement amount between a plurahty of images obtained when a condition of 
said optical device is changed. 

18. The charged particle beam apparatus according to claim 16, wherein said 
calculation means calculates the deflection amount of said ahgnment deflector based 
on a mpvement amount between a plurahty of images, and the number of the images 



Iprovided for a calcxilation changes depending on a selection of th^^e^lculation method 
by said selection means. 

19. The charged particle beam apparatus accordijigro claim 16, 
wherein said calculation meanspat^utes a predetermined variable based 

on a movement amount between^^^mrahty of images obtained when a condition of 
said optical device is chaijgi^and calculates a change amount of said ahgnment 
deflector based oij.*Ke predetermined variable, and 

wherein tja^umber of the images provided for a calculation changes depending on a 
spte6non of the calculation method by said selection means. 

20. A clferged particle beam apparatus which has a charged particle source, an 
optical dfevice for aligning a charged particle beam emitted fix>m the charged particle 
source, and an ahgnment deflector for performing an axis ahgnment for the optical 
device, thf charged particle beam apparatus comprising- 

iculation means for calculating a deflection amount of said ahgnment 
deflector, \^erein 

a pijocessing by said calculation means is performed again when the 
deflection amoimt calculated by said calculation means is equal to a predetermined 
value or mora or when said deflection amount is more than the predetermined value. 

21. A charged particle beam apparatus which has a charged particle source, an 
optical device ror ahgning a charged particle beam emitted fix)m the charged particle 
source, and an ahgnment deflector for performing an axis ahgnment for the optical 
device, the charged particle beam apparatus comprising^ 

means fer detecting centers of gravity of patterns of two images obtained 
when a conditioiJpeaid optical device is changed; 

means fon detecting a deviation between the centers of gravity of the 
patterns of said twp images; and 



means for calculating a deflection amoimt of said ahgnment deflector based 
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on the (®yition between the centers of gravity of the patterns of said two images . 

22. A charged particle beam apparatus which has a charged particle source; an ^ 
astigmatism corrector for performing an astigmatism correction of a charged pamcle 
beam emitted from said charged particle source; an objective lens disposed between 
said astigmatism corrector and a sample onto which said charged partiele beam is 
radiated, the objective lens converging said charged particle heamlAGrst alignment 
deflector for ahgning an optical axis of said charged particle be^tm with said 
astigmatism corrector; and a second aligimaent corrector fcM/ahgning the optical axis 
of said charged particle beam with said objective lens, th^ charged particle beam 
apparatus comprising- / 

control means for performing a focus adnistment by use of said objective lens, 
for performing an axis alignment by use of said first ahgnment deflector, for 
performing an axis alignment by use of saia second ahgnment deflector, and for 
performing an astigmatism correction 1^ use of said astigmatism corrector. 

23. A charged particle beam apparatus which has a charged particle source; an 
optical device for ahgning a chax^d particle beam emitted from said charged particle 
source; an ahgnment deflector for performing an axis ahgnment with said optial 
device; and an image display device for displaying an image based on a secondary 
charged particle beam^mitted from a sample by radiation of said charged particle 
beam, the charge^partide beam apparatus comprising- 

calculaaon means for calculating a deflection amoimt of the ahgnment 
deflector ba;^d on a movement amount between a plurahty of images obtained when 
a conditio of said optical devi ^- ^- - ■ - - - = 

/ the plurahty of images obtained when the condition of said optical device is 
qjmnged are displayed in said image display device. 



